PLUG CONNECTOR ARRANGEMENT 



Field of the Invention 

The invention relates to an electrical plug connector 
5 arrangement having a connector arranged in a housing and an 
actuation lever movably arranged on the connector or the 
housing to bring the connector into mating connection with a 
mating connector by the actuation of the actuation lever. 

10 Background of the Invention 

Plug connector arrangements are used in many locations 
within an automobile to make electrical connections. For 
example, in the engine compartment or on a gear of a motor 
vehicle electrical connections are typically needed. These 

15 connections, however, may be exposed to violent jolting and 

vibration forces. These jolting and vibration forces result in 
considerable mechanical loads, in particular on the cables 
leading from the plug connector arrangement and the electrical 
contacts connected to these cables and involved in the plug 

20 connection. These forces occur, both in the mating direction 
(i.e., axial to the connectors) and transversely with respect 
to the mating direction (i.e., the radial direction), and may 
cause mechanical failures in the -electrical connections. Also, 
these jolting and vibration forces can cause undesirable 

25 rattling. 
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Summary of the Invention 

The invention provides an electrical plug connector 
arrangement capable of taking up loads directed in the radial 
direction and reducing rattling caused by radial jolting and 
5 vibration forces. In an exemplary embodiment of the 

invention, an electrical plug connector arrangement has a plug 
or socket connector which is arranged in a housing and may be 
brought into an electrical contact with a mating connector by 
the actuation of an actuation lever arranged movably on the 

10 connector. This actuation lever is movable between a free 

position in which the two connectors are not in an electrical 
contact (unmated) and a coupled position in which the two 
connectors are in an electrical contact (mated) . The actuation 
lever has a clamping projection extending therefrom between 

15 the connector and the housing. When the actuation lever is in 
the coupled position, the clamping projection is in engagement 
with a mating clamping projection on the housing, opposite the 
clamping projection on the lever. 

Because the clamping projection on the lever comes into 

20 engagement with the mating clamping projection of the housing 
when the actuation lever moves into the coupled position, the 
actuation lever and the surrounding housing are clamped to one 
another in the radial direction such that relative radial 
movement between the two is restrained. Radial jolting and 

25 vibration forces are thus taken up by the surrounding housing 
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and so do not create a load on the 'electrical contacts of the 
connectors which are involved in the plug connection. 

The actuation lever may be constructed such that it is 
linearly movable relative to the connector, for example by 
5 being guided such that it is movable in a guide rail which is 
on the outside of the connector and runs perpendicular to the 
direction in which- the plug connector is plugged in. In one 
embodiment of the invention, the actuation lever is 
constructed as a pivotal actuation lever which is pivotal 
10 relative to the connector. 

Brief Description of the Drawings 

The invention will be explained in more detail below with 
reference to an exemplary embodiment. In the accompanying 
15 drawings: 

Figure 1 shows a perspective view of a plug connector 
provided with a plug cover and an actuation lever, according 
to an exemplary embodiment of the invention, with the 
actuation lever in the free position; 

20 Figure 2 shows the plug cover and the actuation lever of 

Fig. 1 with the plug connector omitted and with the actuation 
lever in the free positions- 
Figure 3 shows the plug cover and the actuation lever of 
Fig. 2, with the actuation lever between the free position and 

25 the coupled position; 



Figure 4 shows the plug cover and the actuation lever of 
Fig. 2, with the actuation lever in the coupled positions- 
Figure 5 shows a perspective view of the actuation lever 
of Fig. 1, with the plug connector and the plug cover omitted; 

Figure 6 shows a perspective view of a plug system 
according to an exemplary embodiment of the invention, the 
plug system having a plug shroud forming a surrounding housing 
in which the plug connector shown in Figure 1 is located with 
the plug cover and the actuation lever and the mating 
connector before the mating connection is brought about by 
means of the actuation lever; 

Figure 7 shows a plan view from above of the plug system 
shown in Figure 6, with the plug cover 15 and the actuation 
lever turned through 180° by comparison with the position 
shown in Figures 2 to 6, so that the cable opening 41 appears 
on the right in Figure 7, and 

Figure 8 shows an enlarged detail Y from Figure 7 , in 
which a clamping projection of the actuation lever and a 
mating clamping projection of the plug shroud are readily 
visible . 

Detailed Description of the Invention 

Figure 1 shows a perspective illustration of an 
electrical connector arrangement 11 according to an exemplary 
embodiment of the invention, having a socket connector 13. 
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The socket connector has contacts (not shown) at one end (the 
bottom in Fig. 1) and a cable extending from the other end 
(not visible in Fig. 1) . The cable end of the socket 
connector 13 is covered by a connector cover 15. An actuation 
5 lever 17 is articulated to the connector cover 15 such that it 
can pivot by means of pivot pegs 19 (of which only one is 
visible in Figure 1) . The actuation lever 17 is a two-armed 
pivotal lever that is substantially U-shaped. To this end, 
each of two lever arms 21, together with a handle 23 having a 
10 stirrup shape, form the U-shaped actuation lever 17. The 
lever arms 21 are each provided with a pivot peg receiving 
opening 25 at a free end 47 of the lever arm 21 remote from 
the handle 23. 

Figures 2 to 4 show only the connector cover 15 and the 
15 pivotal actuation lever 17. A receiving opening 20 is formed 
in the connector cover 15, for receiving the socket connector 
13. The receiving opening 20 has an inwardly pointing rib 22 
which engages in a corresponding groove in the housing of the 
socket connector 13, when the socket connector 13 is pushed 
20 (from the left as shown in Figure 2) into the receiving 
opening 20 in the connector cover 15. 

The pivotal actuation lever 17 serves to bring the socket . 
connector 13 into mating connection with a plug connector (27 
in Fig. 6) serving as a mating connector in the plug connector 
25 arrangement. To bring the socket connector 13 into mating 



connection with the plug connector 27, the pivotal actuation 
lever 17 is pivoted out of a free position as shown in Figures 
1 and 2 through a middle position shown in Figure 3 and into a 
coupled position shown in Figure 4. In the free position of 
5 the actuation lever 17, the socket and plug connectors 13 and 
27 are not fully mated. Conversely, in the coupled position of 
the pivotal actuation lever 17, the socket and plug connectors 
13 and 27 are fully mated. 

In Figures 2 to 4, only the connector cover 15 and the 

i- 

10 pivotal actuation lever 17 are illustrated. The socket 
connector 13 is omitted in these figures. 

A complete interconnection system 29 is shown in Figs. 6 
and 7, with the connector cover 15 and the pivotal actuation 
lever 17 arranged on the socket connector 13. The plug 

15 connector 27 which may be brought into a mating connection 
with the socket connector 13, and a plug shroud 31 which 
receives the socket and plug connectors 13, 27 and the 
actuation lever 17, is shown in perspective view in Figure 6 
and in plan view in Figure 7. The plug shroud 31 has a tube 33 

20 which surrounds a substantial part of the socket connector 13, 
and on the upper side (as seen in Figure 6) of the plug shroud 
31, a flange 35 protrudes radially beyond the periphery of the 
tube 33. The flange 35 allows the plug shroud 31 to be placed 
on a device wall 37, which may for example be an engine 

25 compartment partition wall, a gearbox housing wall, another 
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type of unit side wall, .or the like. The flange 35 is provided 
on two diametrically opposite sides with a respective eyelet 
39 by means of which the flange 35 of the plug shroud 31 can 
be fixed to the device wall 37 with screws or like fasteners. 
5 The structural unit comprising the socket connector 13, 

the connector cover 15 and the pivotal actuation lever 17 only 
penetrates into the tube 33 of the plug shroud 31 far enough 
for the handle 23 to project sufficiently far above the flange 
35 to enable it to be held comfortably to pivot the pivotal 

10 actuation lever 17. This penetration also forms a cable 

opening 41 at the top left-hand end, as seen in Figure 6, of 
the connector cover 15 which projects above the plug shroud 31 . 
far enough for the cable (not shown) connected to the contacts 
(also not shown) of the socket connector 13 to be fed 

15 unhindered out of the plug shroud 31. 

While the foregoing description is of a socket connector 
13 arranged in a housing or plug shroud 31 with a connector 
cover 15 and articulating lever arm 17 and a mating plug 
connector, the connector arrangement may be arranged the other 

20 way around, that is to say a plug connector may be disposed in 
the housing or plug shroud 31 with an articulating lever arm 
and the mating connector 27 may be a socket connector. 

The plug connector 27 may be a mounted, for example, 
fixedly connected to a printed circuit board. In this case, 

25 the socket plug connector 13 will be pulled into an 
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electrically mating connection in the direction of the plug 
connector 27 when the pivotal actuation lever 17 is actuated. 

As best seen in the plan view of Figure 7, the lateral 
lever arms 21 of the pivotal actuation lever 17 are located, 
5 respectively between one of two longitudinal outer sides 43 of 
the plug cover 15 and the respectively opposite longitudinal 
inner side 45 of the tube 33 of the plug shroud 31. Between 
the respective longitudinal outer side 43 and the longitudinal 
inner side 45 there is a spacing such that the lever arms 21 
10 can be pivoted between the plug cover 13 and the plug shroud 
31. 

As can best be seen from Figure 5, which shows a 
perspective view of the pivotal actuation lever 17 by itself, 
each of the two lever arms 21 has a spring tab 4 9 between the 

15 handle 23 and the free end 47 of the lever arm. The spring 

tab 49 is cut to protrude out of the respective lever arm 21. 
On the lower end of the spring tab 4 9 (as seen in Figure 5) is 
a clamping projection 51 arranged on the outer side and a 
guide projection 53 arranged on the inner side. The spring tab 

20 49 is resilient, so that it can be deflected elastically out 
of its relaxed position, shown in Figure 5, in a direction 
perpendicular to the direction of the longitudinal extent of 
the respective lever arm 21. 

Each of the two lever arms 21 has a lever arm base 57 on 

25 its free end 47, in which the pivot peg receiving opening 25 
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is formed, and on the front end of which (as seen in Figure 
5) , a tooth 59 is formed. The tooth 59 meshes with mating 
teeth (not illustrated) on the plug connector 27 when the 
latter is pushed into the plug shroud 31 and the pivotal 
5 actuation lever 17 is pivoted. The mating teeth on the plug 
connector are constructed and arranged such that when the 
pivotal actuation lever 17 is pivoted relative to the socket 
connector 13 from the free position of Fig. 2 to the coupled 
position of Fig. 4, the mutually meshing teeth on the pivotal 

10 actuation lever 17 and the plug connector 27 draw the socket 
connector 13 toward the plug connector 27, bringing the plug 
connector 27 and the socket connector 13 into an electrical 
mating connection. When the actuation lever is pivoted in the 
reverse direction (from the coupled position of Fig. 4 to the 

15 free position of Fig. 2) the plug connector 13 is withdrawn 
electrical contact with the plug connector 27. 

As Figure 7 shows, and as is shown even more clearly in 
the detail in Figure 8, the tube 33 of the plug shroud 31 is 
provided on its two longitudinal inner sides 45 in each case 

20 with two convex mating clamping projections 61 which protrude 
in the direction of the respectively opposing longitudinal 
outer side 43 of the connector cover 15. 

On each of the two longitudinal outer sides 43 of the 
connector cover 15 there is arranged a ramped projection 63 

25 which cooperates with the guide projection 53 on the inner 
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side of the spring tab 49 on the respectively opposite lever 
arm 21 such that when the pivotal actuation lever 17 pivots 
from the free position illustrated in Figure 2 to the coupled 
position shown in Figure 4 the guide projection 53 runs up 
5 ' onto the ramped projection 63 just before the coupled position 
is reached. The spring tab 49 is therefore deflected outwardly 
until the clamping projection 51 engages the opposing mating 
clamping projection 61. 

During this pivotal movement, the handle 23 of the 

10 pivotal actuation lever 17 slides over a lead-in ramp of a 

resilient latching knob 67 which is arranged on a cover wall 
69. When the pivotal actuation lever 17 pivots into the 
coupled position, the latching knob 67 is disposed in the 
pivotal path of the handle 23 and is pushed downward as the 

15 actuation lever pivots from the free position of Fig. 2 to the 
coupled position of Fig. 4, overcoming a spring resistance of 
the latching knob 67. As soon as the handle 23 has completely 
passed the latching knob 67, the latching knob 67 springs 
upwardly and, a latching shoulder 71 disposed on the front 

20 face of the latching knob 67, engages a side wall 73, shown on 
the right in Figure 1, of the handle 23. This engagement 
blocks the pivotal actuation lever 17 to prevent unintentional 
pivoting back in the direction of the free position, and it 
can only be released to pivot from the coupled position into 

25 the free position if the latching knob 67 is pressed 
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downwardly. 

In the embodiment illustrated in the figures, the ramped 
projection 63 is provided with a latching groove 75, and each 
of the guide projections 53 is provided with a latching tip 77 
5 which is shaped to complement the latching groove 75 and 

latches into the latching groove 75 when the pivotal actuation 
lever 17 reaches the coupled position. The pivotal actuation 
lever 17 is thus fixed in its coupled position both by the 
cooperation of the latching groove 75 and the latching tip 77 

10 and by means of the latching knob 67. 

When the pivotal actuation lever 17 is in the coupled 
position and the clamping projections 51 on the pivotal 
actuation lever 17 are in engagement with the mating clamping 
projections 61 on the plug shroud 31 and these are supported 

15 against one another, in addition to being fixed to the plug 
connector 27, the socket connector 13 is fixed at the upper 
part of the plug shroud 31. As a result, the load on the 
electrical contacts in the event of jolting and vibration 
forces acting on the mass of connectors and the attached 

20 cables, which would have to. be taken up solely by the front 

plug mechanism in the absence of the clamping device according 
to the invention, are minimised. 

The actuation lever 17, which may be arranged directly on 
the socket connector 13 or on the connector cover 15, which 

25 covers the cable side of the socket connector 13, can be used 
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not only to draw the socket connector 13 into electrical 
connection with the mating plug connector 27 and to disconnect 
them, but, as a result of the actuation lever 17 being latched 
to the socket connector 13 in the coupled position such that 
5 the socket connector 13 and the mating plug connector 27 are 
held pressed against one another, the actuation lever 17 can 
also take up the mechanical load acting in the axial 
direction. This is particularly successful if there is a 
respective resilient seal between the two connectors 13, 27 or 

10 between the plug shroud 31 and the device receiving the plug 
connector 27. These seals are held pressed together with 
elastic pretension when the actuation lever 17 is latched in 
the coupled position. 

The clamping projection 51 is arranged on a spring tab 49 

15 of the respective lever arm 21. Alternatively the entire lever 
arm 21 or at least a partial region thereof on which the 
clamping projection 51 is arranged may be resilient, with a 
corresponding axial play of the lever arm base 57 in relation 
to the associated pivot peg 19. In this case, when the guide 

20 projection 53 ran onto the associated ramped projection 63, 
the entire spring portion of the lever arm 21 would be 
deflected in a resilient manner in the direction of the tube 
33 of the plug shroud 31. 

In the embodiment illustrated, the pivotal actuation 

25 lever 17 is provided with a reinforcing bead 79 running 
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peripherally around the contour thereof in order to give the 
pivotal actuation lever 17 mechanical strength. The spring tab 
49 cut to protrude out of the respective lever arm 21 in the 
embodiment illustrated in the drawings allows the clamping 
5 projection 51 to be raised above the reinforcing bead 79. 

Thus, the clamping projection 51 can be urged into engagement 
with the mating clamping projection 61 on the plug shroud 31. 

In the embodiment illustrated in the figures, the tube 33 
of the plug shroud 31 has two convex mating clamping 

10 projections 61 on each longitudinal inner side thereof. The 
clamping projection 51 of each of the two lever arms 21 only 
cooperates with one of the two mating clamping projections 61 
on the longitudinal inner side of the tube 33 opposite the 
clamping projection 51. The second mating clamping projection 

15 61 on each respective longitudinal inner side 45 of the tube 
33 is provided to assure engagement with the socket connector 
13 whether the socket connector 13 is pushed into the plug 
shroud 31 oriented with the cable opening 41 towards the 
right, as shown in Figure 7 or toward the left as shown in 

20 Figure 6. Where this possibility does not need to be 

provided, only one mating clamping projection 61 is required 
on each of the two longitudinal outer sides 43 of the plug 
cover 15. 

In an alternate exemplary embodiment of the invention, 
25 the actuation lever 17 is not arranged directly on the socket 
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connector 13 but on the connector cover 15. In this 
embodiment, the pivot pegs 19 are not arranged on the housing 
of the socket connector 13, itself, but on the outside of the 
connector cover 15. Because the socket connector 13 is 
5 received with a substantially fixed seating in the connector 
cover 15, relative movement between the socket connector 13 
and the connector cover 15 restrained, with the result that 
the clamping action between the projections 51 of the 
actuation lever 17 and the mating clamping projections 61 of 

10 the plug shroud 31 is sufficient to take up radially directed 
jolting and vibration forces, protecting the electrical 
contacts of the connector arrangement. 

In another alternate exemplary embodiment, the actuation 
lever 17 has only one limb or lever arm 21. The single lever 

15 arm 21 is located only in one place between the socket 

connector 13 and the housing or plug shroud 31. The clamping 
projection 51 and the mating clamping projection 61 should be 
dimensioned such that when the actuation lever 17 is in the 
coupled position the socket connector 13 is pushed on the side 

20 having no actuation lever arm 21 directly against the inside 
of the housing 31 restraining relative movement between the 
socket connector 13 and the housing 31 on each of the two 
sides. 

While the invention is illustrated and described with 
25 reference to an exemplary embodiment thereof, equivalent minor 
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modifications and alternative structures are contemplated 
within the scope of the invention. For example, the mating 
clamping projections 61 may have a different shape from the 
convex one shown in the drawings. The mating clamping 
5 projections may for example also be constructed as lead-in 
ramps. It is also possible to manage without any mating 
clamping projections at all. In this case, the shape and 
dimensions of the ramped projections 63, the guide projections 
53, the spring tabs 49 and the clamping projections 51 are 
10 selected such that the clamping projections 51 come into 

forceful enough engagement with the respective longitudinal 
inner side 45 of the tube 33 for the clamping fixation to be 
brought about between the socket connector 13 and the plug 
shroud 31 by means of the clamping projections 51. 



